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The following indiv idua ls  par t ic ipa ted  a c t i v e l y  i n  the  Crystal  River 316 
Studies and had respons ib l i ty  f o r  the  items indicated: 

Contractor - Stone 6 Webster Engineering Corporation 

D r .  Thomas B i f f a r  

D r .  Thomas Horst 

John Dovning 

David McDougall 

Donald Galya 

Program Manager - Sections 7 and 9 

Manager of Analysis - Section 8 

Data Manager - data  f i l e s ,  major analyses 

Physical Studies - Section 10, near-f ie ld  
modeling 

Physical Studies - f a r - f i e ld  modeling 

Subcontractor - Mote Marine Laboratory 

D r .  Kmar Mahadevan 


David Bruzek 


Douglas Robison 


Suzanne Hofmann 


Cindy Vernale 


James Culter  


Kellie Dixon 


D r .  Ernest Eatevez 

R. Robin Lewis 

Geoffrey Patton 

Duane Ph i l l i p s  

D r .  Stanley Rice 

Jay Gorz e l  any 

Robert Mattson 

Jay Sprinkel 

P r o j e c t  Manager (Author Section 6.2) 

On-si t e  Manager/Data Coordinator 

previous On-site Manager 

On-site Sampling Supervisor 

On-eite Laboratory Supervisor 

Team Leader Benthic Studies 

Team Leader Water Qual i ty  Studies 
Section 6.1) 

Team Leader Wetlands Vegetation 
Section 6 .4 )  

T e a m  Leader Macrophyte Studies 

Team Leader Physical Studies 

(Author 

(Author 

Team Leader En t ra iwen t  , Impingement, 
F i s h e r ie8 

Team Leader Meteorology 

Task Leader Crab Tagging (Co-Author 
Section 6.5) 

Task Leader Macrophytes Studies  (Author 
Section 6 . 3 )  

Task Leader Oyster Reef Studies  (Co-
Author Section 6 . 5 )  
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 2  
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

---- 

pH. Arithmetic mean o f  pH (SU) values for sur face  (PlI1) and lm t ton i  (Pl13) f o r  
each quar te r  and pro jec t  a s  a whole. 

QUARTER I QUARTER I1 QUARTER I 1 1  OUARJER I V  
STA.  PH1 PH3 PI11 PH3 -PtI1 PI13 P l l l  P113 

7.92 7.90 7.92 7.89 8.13 3.12 8.04 8.02 
7.98 8.01 7.97 7.96 8.11 8.10 8.12 8.09 
8.03 8.02 8.06 8.06 8.15 8.16 8.10 8.03 
7.99 7.95 7.97 7.92 8.16 8.12 8.06 8.03 
8.02 8.00 7.96 7.95 8.15 8 .32  8.08 8.05 
8.01 3.00 7.99 7.98 8.13 8.13 0.10 8.07 
8.05 8.06 8.06 8.03 8.17 8.16 8.09 8.0lJ 
8.08 8.06 8.11 8.08 8.13 8.11 8.09 8.06 
8.11 8.09 8.11 8.11 8.06 8.07 8.17 8.13 
8.14 8.10 8.11 8.13 8.11 8.11 8.12 8.10 
8.09 8.05 7.87 7.96 8.27 8.26 8.13 8.11 
8.04 7 .98  8.03 8.04 8.29 8.25 8.13 8.12 
8.18 8.20 7.95 7.82 8.07 8.06 8.14 8.13 
8.20 8.21 7.94 7.86 8.03 8.07 8.13 8.12 
8.33 8.41 7.96 7.72 8.15 8.19 8.15 0.12 
8.14 8.15 7.91 7.82 8.23 8.24 8.16 8-17 
8.05 8.04 7.97 7.90 8.02 8.10 8.17 8.16 
8.42 8.39 7.99 7.87 8.02 8.05 8.17 8.15 
8 . 4 2  8.41 7.98 7.91 8.03 8.04 8.18 8.17 
8 . 2 2  8.21 7.93 7.84 8.12 8.13 8.16 8.15 
8.26 8.37 7.89 7.87 8.01 8.10 8.16 8.15 
8.29 8 .24  7.99 7.82 8.08 8.05 8.18 8.17 
8.00 8.04 8.06 8.05 8.23 8.23 8.16 8.16 
8.08 8.07 7.88 7.99 8.22 8.22 8.15 8.15 
8.03 8.02 8.09 8.05 8.25 8.24 8.15 8.12 
8.05 8.12 8.05 8.07 8.25 8.24 8.13 8.11 
8.36 8.35 8.30 8.30 8.20 8.17 8.24 8.25 
8.36 8.34 8.30 8.29 8.14 8.12 8.25 8.24 
8.36 8.34 8.31 8.30 8.12 8.11 8.23 8.21 
8.36 8.33 8.30 8.29 8.18 8.13 8.26 8.23 
8.33 8.35 8.31 8.31 8.20 8.19 8.31 8.28 
8.37 8.37 8.32 8.32 8.19 8.17 8.30 8.30 
8.38 8.38 8.31 8.31 8.17 8.15 8.29 8.29 
8.36 8.35 8.05 8.05 8.27 8.28 8.20 8.19 
7.97 8.10 8.04 8.01 8.26 8.26 8.17 8.16 
8.07 8.09 8.00 8.04 8.22 8.23 8.14 8.14 
8.06 8.05 7.95 7.94 8.19 8.19 8.12 8.12 
8.35 8.36 8.31 8.26 8.21 8.21 8.26 8.25 
8.36 8.37 8.29 8.30 8.19 8.15 8.28 8.26 
8.16 8.14 7.94 7.96 8.23 8.23 8.17 8.15 

QUARTER V QUARTER VI 
P l l l---_-_PI13 - .- 1’1 .----I1 PH3 

7.t13 7 .82  7.97 7.95 
7.95 7.311 8.02 8.03 
8.0G 8.06 11.08 8.Q8 
7.94 7 . 3 1  0.0% 7.98 
7.32 7.90 8.02 8.00 
7.36 7.34 8 - 0 3  8.02 
7 . 3 3  8.00 t l . 0 7 .  8.06 
11.03 8.04 8.09 8.07 
t1.07 8.07 8.10 8.10 
8.10 8.09 8.12 8.11 
8.13 n.11 8.10 8.10 
8.13 8.11 8.12 8..lO 
8.01 n.01 8.07 8.04 
0.04 8.02 0.07 8.06 
8.08 0.08 8.14 8.10 
8.09 t1.08 8.11 8 -09  
f!.05 0.04 0.05 8.05 
Il.11 8.10 8.14 8.11 
8.11 8-10 0.14 8.12 
8.10 8.10 8.11 8.08 
8.10 8.10 8.08 8.11 
8.12 8.12 8.13 8.08 
8.12 8.12 8.12 8.12 
8.02 8.11 8.07 8.11 
8.13 8.12 8.13 8.11 
8.13 -8.12 8.12 8.11 
8.04 8.03 8.23 8.22 
8.07 8.OG 8.22  8.21 
8.08 13.ou 8 . 2 2  8.21 
8.09 8-03 8.24 8.21 
8.09 13.10 8.25 8.25 
8.12 8.12 8.26 8.26 
8.13 n.14 0.25 8.25 
8.17 11.18 11.21 8.21 
8.17 8.18 8.13 8.15 
8.16 8.16 8.12 8.13 
8.14 I3.14 11.10 8.09 
8.12 8.12 8.26 8.24 
8.14 8.15 8.25 8.24 
11.19 13.19 8.14 n . 1 4  
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Turb id i ty .  Mean t u r b i d i t y  (NTU) from surface (TURBS) and bottom (TURBB) fo r  
each quar ter  and project as a whole. 

QUARTER I QUARTER I1 QUARTER 111 QUARTER IV OUARTER V QUARTER I-V 
STA. TUROS TURUB TURBS TURBB TURBS TURBB TURBS TURBB 'TURBS TURBB TURBS TURBB STA. 

7.5 
6.7 
6.7 
8.6 
8.3. 
8.5 
8.3 
8.5 
7.0 
5.7 
6.1 
4.0 
7.4 
6.9 
7.0 
6.1 
9.2 
5.6 
6.8 
6.4 
6.7 
6.3 
6.1 
5.1 
4.3 
3.8 
5.9 
5.9 
5.8 
6.1 
3.5 
3.3 
4.4 

31 9.0 
35 4.5 
36 4.1 
37 4.4 
38 3.9 
39 2.7 
40 3.1 

7.5 
6.8 

7.5 
6.3 

7.6 
13.9 

5.8 
5.5 

17.2 10.0 
17.1 9.8 

12.3 9.5 
10.7 6.5 

12.1 
8.9 

8.0 
7.0 

11.9 
9.9 

, 
9.4 5.1 8.9 5.6 9.6 10.4 14.8 7.3 8.1 7.0 10.3 

17.1 7.9 14.9 4.8 5.9 8.6 15.5 8.2 18.7 7.7 15.6 
10.1 9.8 37.7 5.3 10.6 9.9 15.7 10.2 15.1 8.7 17.5 
25.3 10.8 20.9 5.8 6.6 10.0 11.0 8.7 11.0 8.8 14.9 

9.5 8.4 13.4 5.1 5.0 9.2 10.3 7.1 11.5 7.7 10.5 
11.4 8.7 15.7 7.6 10.8 10.2 12.4 8.7 11.9 8.8 12.4 
10.1 6.2 10.0 5.9 8.1 8.8 25.6 7.7 16.3 7.1 14.9 
14.3 5.2 7.4 4.9 9.2 9.4 16.9 7.1 18.7 6.5 13.3 
6.4 4.6 6.3 4.8 5.0 9.1 14.4.  5.4 9.2 6.0 8.2 
5.5 3.9 5.0 3.9 4.9 7.9 11.2 3.9 5.9 4.7 6.5 
4.9 6.8 6.3 5.2 35.0 7.8 8.8 6.5 7.2 6.7 8.5 
9.2 7.3 8.5 5.4 10.5 7.5 8.5 6.3 8.1 6.7 8.7 

10.2 6.9 11.2 5.4 10.2 9.0 15.8 6.2 13.2 6.9 12.5 
9.7 5.9 6.8 4.0 4.4 10.3 12.9 6.2 9.7 6.5 8.8 3 6  
9.2 5.3 5.4 8.9 9.6 7.9 12.2 7.3 10.9 17 
8.0 5.6 10.0 4.6 5.0 7.4 8.3 5.6 7.0 5.7 7.8 18 
8.4 5.5 8.2 4.5 3.5 8.6 8.8 7.0 6.1 6.5 7.5 19 

11.1 5.7 8.2 4.6 4.5 8.5 11.6 5.5 9.9 6.2 9.5 20 
10.5 5.3 21.0 4.2 5.7 8.5 12.6 6.3 10.9 6.2 13.9 21 
10.6 6.3 7.3 4.8 5.6 9.7 11.4 6.6 10.3 6.7 9.0 22 
15.7 4.1 5.9 3.9 4.3 ; 7.4 9.4 .6.2 11.3 5.6 9.3 23 
5.9 4.9 5.4 4.5 4.7 9.6 12.0 .- 5.0 7.1 5.8 7.0 24 
6.8 4.2 6.5 4.9 4.7 8.2 13.1 5.2 6.3 5.4 7.5 25 
4.5 4.1 4.7 4.1 3.8 8.5 12.0 3.9 ' 5.4 4.9 6.1 26 
9.7 4.3 11.6 2.6 3.2 5.5 6.2 4.9 6.6 4.7 7.6 27 
8.9' 4.8 7.4 2.6 3.3 7.1 8.1 4.6 5.5 5.0 6.7 28 
5.5 5.4 9.8 3.1 3.3 7.8 10.2 6.0 6.6 . 5.6 7.2 29 
9.4 4.6 7.9 3.3 4.0 7.8 9.4 5.9 9.4 5.5 8.4 30 

12.2 3.3 6.4 4.5 6.2 5.4 5.7 2.9 16.1 3.9 10.5 31 
6.8 
9.3 

3.8 
3.7 

2.8 
30.3 

3.4 
3.9 

16.3 5,3 
5.0 8.2 

6.5 3.9 
9.3 5.7 

5.2 
7.0 

3.9 
5.2 

6.5 
12.4 

32 
33 

6.3 4.5 4.9 3.3 3.4 8.7 14.7 4.6 6.7 5.0 7.2 34 
5.1 4.5 4.9 3.6 3.6 9.2 10.6 5.0 5.7 5.4 6.0 35 
4.5 4.1 4.9 3.6 3.6 10.6 13.1 4.8 5.8 5.4 6.3 36 
6.0' 4.4 5.9 3.7 3.7 10.1 14.3 5.5 6.3 5.5 7.3 37 
7.4 2.9 5.9 3.4 7.9 ' 4.7 5.5 2.6 6.2 3.5 6.2 38 
4.0 3.4 14.2 2.9 3.3 6.0 7.5 3.9 7.0 3.8 7.3 39 
5.1 3.8 4.9 2.5 2.7 6.9 10.0 3.6 6.4 4.0 5.8 40 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
1 7  
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

39 
40 

38 

Chlorophyll ' a ' .  Mean concentrations jrjig/m 3) o f  a l l  samples
col lectdd for each quarter and pro jec t  as a whole ( a l l  depths 
combined). 

STATION QTR. I QTR. I1 QTR. 111 QTR. I V  QTR. V OTR. V I  

4,3.5 5,5.5 3,6.1 4,6.6 6,10.7 22,6.8
4,6.4 4,6.6 1.3.8 4,7.9 8,6.4 21,6.6
6,8.5 4,6.5 3,2.7 7 ~ 3 . 7  4,10.6 24,9.3
3,8.7 4,8.5 - 4 3 . 3  4,7.1 6,11.7 21,8.6 / 

7,11.7 2,10.5 3,5.6 7,11.8 6 , l l . l  25,10.8
5,7.6 3 , l l . l  2,4.2 7,9.7 2,11.3 19,g.o
4 J0.7 5,13.9 6,6.2 4,7.1 4,7.1 23,g.O
2,11.2 4,10.5 4,6.7 6,9.5 7,lZ.Z 23,lO. 2 
9,8.1 4.8.9 6,5.2 6,9.1 4 , l l . l  29,8.2
6,6.4 4,3.3 6,5.8 4,9.8 6,g.Z 26,7.0
6,5.1 4 3 . 5  7,4.4 4,12.1 4,5.6 25,6.2
7,4.0 5,5.4 4,5.5 7,7.9 6,5.6 29,5.7
4,5.6 4,12.5 4,5.0 6,6.8 5,5.9 23,7.1
5,6.7 7J .7  4,4.7 6,6.5 4,11.2 26,7.3
5,11.5 4,8.9 4,5.5 6,11.4 4,8.8 23,9.5
4,4,2 4,7.3 9,3.8 4,7.0 7,6.1 28,5.4
3.7.7 4,3.2 3,3.3 7,6.2 4,3.6 21,4.9
4,7.7 7,7.0 4,2.9 5,6.7 6,5.0 26,6.0
4,6.8 4,4.7 4,3.3 5.5.5 6,6.4 23,5.4
6,8.0 3,8.3 11,3.4 6,7.8 4,0.3 30,6.3
6 , l l . l  7,5.1 5,4.3 4,9.2 6,8.3 28,7.5
6,9.4 5,g.O 6,5.4 6.6.5 8 , l O . Z  31,8.2
4,4.1 8,5.3 6,7.1 6,7.5 4,5.7 28,6.0
4 ,6 .5  6,4.9 ,6,6.7 8,10.7 4,6.5 28,7.4
8,5.7 2,4.3 6,3.7 8,6.6 4,9.9 28,6.0
8,6.2 2 5 . 2  4,4.2 6,7.4 4,3.7 24,5.7
3,10.6 6;5.8 3,6.1 4,4.0 6,4.5 22,5.8
5,8.9 4,4.6 5,3.3 6,5.9 4,5.2 24,5.7 
3,6.1 8,4.3 1,3.4 6,7.7 6,6.4 24,5.9
6,7.3 2,6.3 3,4.5 7,6.3 7,7.6 25,6.7
3,3.9 5,5.3 4,2.3 6,4.1 6.3.4 24,3.9 
5,3.7 . 5,2.7 3 ,3.9 7,3.8 5,8.1 25,4.4
6,3.4 . 4,3.2 6,Z.Z 7,3.8 4,4.5 27,3.4 
7,4.5 5,3.8 4,4.2 4,4.7 6,4.2 26,4.3
4,4.8 7,2.9 4,4.1 4,ti.a 6.7.2 25,5.1
6,3.9 4,2.7 2,7.6 4,4.7 6,4.5 22,4.3
7,4.2 5,4.9 4,4.5 5,9.3 8,6.3 29,5.8
3,3.4 3,3.7 4,4.4 4,2.8 6,4.4 20,3.8 
7,4.9 4,3.2 7,3.2 5,4.6 8,5.1 31,4.3
6,9.5 6,3.7 6,3.1 3,6.7 9,3.7 30,5.0 
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BEHTHIC INFAUNAL DATA 


Number per M2 and percent cornpoeition for dominant species. 
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APPENDIX V 


OYSTER REEF DATA 




OYSTER REEF RSSOCSFITEF)FFIUNFI FROM STRTION OR1. ....................................................... 

Taxonomic Categories Total No. Percent o f  Curnmul. 

& Sarnple Pararneter5 Of Indiv .  Rll Courtts Percent 

CREPIDULR PLRNR 

EURYPFINOPEUS DEPRESSUS 

ODOSTOMIR IMPRESS9 

BRRCHIDONTES EXUSTUS 

FRBRICIa SP.R 
POLYDORCI WEESTERI 
PLRTYHELMINTHES SP.R 

CRRSSOSTRECI VIRGINICR 

PHYLLODOCE CMTANER 

CERITHIOPSIS GREEN1 

XRNTHIDRE SPP. 

MELITA ''COMPLEX'' 

RNTHOZOR SPP. 

PETROLISTHES RRMFITUS 

HYDRRCRRINQ SPP. 

RNRCHIS 0BESQ.OSTREICDLR 

HYRLE SP.E=CFIPLUMOSR 

NERNTHES SUCCINEFI 

SEILR RDRMSI 

OPISTHOSYLLIS SP. E 

HRRGERIR RFIPFIX 

RNURIDR MRRTIMR 

OLIGOCHRETR SPP. 

NEMERTINR 

SIPUNCULR SPP. 

CHIRONOMIDRE 

PLATYHELMINTHES SP.B 

HYDROIDES DIFINTHUS 

CRPITELLR CRPITRTR 

FILOGRRNR IMPLEXR 

COPEPODR SPP. 

PFlGURUS MRCLRUGHLINRE 

CYMRDUSR COMPTR 

NEREIDRE SPP. 

TRNRIS CRVOLINII 

HRPLOSYLLIS SPONGICOLR 

STREBLOSOMR HRRTMRNRE 

ELRSMOPUS LEVIS 

EXCORRLLRNR QURDRICORNIS 

LEPIDRMETRIR COMMENSFILIS 

CFIECUM PULCHELLUM 

PRLREMON FLORIDFINUS 

ISCHRDIUM RECURVUM 

EXOGENE DISPRR 

STYELR PFIRTITR 

BRCINIR CLRVATR 

COROPHIUM RCHERUSICUM 

MEDIOMRSTUS 


CRLIFORNIENSIS 


1375 16.8744 16.0744 
836 18.4746 EE. 5438 
765 a. 3432 35.4'322 
725 0,4756 43. 3677 
675 7.0318 51.8580 
504 
473 

6.a27c" 
5.5236 

58. 6068 
64.215L ' 

392 4.5827 68.7392 
341 3.3864 72.7847 
298 3.4838 76.2684 
103 2. 1334 78.4878 
176 2. 8575 8B.4653 
167 1,3523 82.4176 
146 1.7868 84.1244 
133 i .5548 85.6732 
120 1.4029 87.8021 
83 0.9703 08.8524 
71 0,8388 88.8824 
71 8.838Q 03.7124 
67 8.7033 38.4357 
65 8.7599 31.2556 
63 8.7365 91,3921 
54 0.6313 92.6233 
47 0.5495 33.1728 
45 0.5261 33.6989 
40 0.4676 94.1665 
35 0.4892 94.5756 
27 0.3156 94.8913 
26 8.3040 95-1352 
25 8.2923 35.4875 
24 8.2806 95.7661 
21 0.,3455 96,0136 
2cb 8.2330 96.2474 
20 0.2338 36,4812 
18 8.2104 96.6316 
10 8. 2184 96.382'8 
16 8. 1876 97.@891 
16 8.18741 97.2761 
14 0.1637 37,4398 
13 0.1528 97.5910 
12 
12 

41,1483 
0.1403 

97,7321 
37,a723 

11 8.1286 98.8883 
11 
11 

8.1286 
8. iza6 

3a.1235 
98,2581 

11 0, lea6 98.3867 
18 8.1169 '38.5836 

10 0.1169 98.6265 



GITFINOPSIS SPP. 

CERITHIUM EEURNEUM 

COROPHIUM LRCUSTRE 

PRGURIDRE SPP. 

BRLRNUS EEURNEUS 

TFINRIDRCEFl SPP. 

CREPIDULR MRCULOSR 

COLOMRSTIX HRLICHONDRIRE 

TYPOSYLLIS CF. LUTER 

LEUCOTHOE CF.SPINICFIRPR 

CQPRELLR PENRNTIS 

ODONTOSYLLIS ENOPLR 

MITRELLFI LUNRTR 

RISSOINR CRTESBYRNR 

POLYCITORXNRE 

PRNOPEUS HERESTIl 

CRRIDER ZDEQ 

LEMEOS SMITH1 

CRPRELLR SPP. 
RSCIDFICER SP. 
EUNICIDRE SPP. 
PRGURUS STIMPSONI 
ERTER CF.CRTHRRINENSIS 

HRLMYRRPSEUDES 


CF. CUEFINENSIS 

RUTOLYTUS DENTRLIUS 

MICRODEUTOPUS MYERS1 

NUDIERFINCHXQ SPP. 

HEMIFIEGINFI MINUTR 
POLYCIRRUS SP. 
MELITFl RPPENDICULRTR 

MYRIOCHELE OCULRTR 

SPHAEROSYLLIS TRYLORI 

EUPLRNR GRRCILIS 

ERICTHONIUS ERRSILIENSIS 

MRRPHYSR SQNGUINEA 

SQEELLRRIR VULGARIS 

EOCCRRDIELLR HRMRTR 

EXCORRLLRNR SPP.  
EHLERSIR CORNUTR 
EXCORRLLRNk TRICORNIS 

CLYMENELLR TORDURTR 

HYPSOELENNIUS HENTZI 

CHRSMODES SRBURRRE 

RRRCHNIDFI SP. 

MUSCULUS LRTERQLIS 

MYSELLFI PLRNULRTR 
COROPHIUM SPP. 

9 8.1852 38. 7257 
8 8.8335 30.8 133 
7 8. 8818 38.381 1 
6 8.8781 38.3712 
6 8. 8781 33.8414 
6 8.87tll 33.1115 
6 8. U781 33.1817 / 

4 8.8460 33.2284 
3 8. 8351 33.2635 

L 

3 8.8351 33. 2386 
3 8.8351 33.3336 
3 8.8351 33.3667 
3 0.8351 93.4838 
3 8.8351 33.4383 
3 8.8351 93.4733 
2 0.8234 33.4373 
2 0.8234 33.5287 
2 8.8234 33.5441 
2 0.8234 93.5675 
e 8.8234 33.5988 
2 8.8234 39.6142 
9 8.8234 33.6376 
2 8.8234 33.6618 

1 @.a117 33.6727 
1 8.8117 33,6844 
1 8-0117 93.6368 
1 0.81 17 33. 7877 
1 . 8.8117 33.7134 
1 0.8117 33.731 1 
1 @. 8117 39,7428 
1 	 0.8317 33.7545 
1 8.8117 33.7662 
1 8. 8117 93.7773 
1 8.81 17 33.7836 
1 8.8117 93.8813 
1 8.81 17 39- 8138 
1 8.81 17 99.8246 
1 8. 8117 '33.8363 
1 8.8117 33.84~18 
1 8.0117 33-6537 
1 8.8117 33.8714 
1 	 8. a117 33.8831 
1 8.81 17 33.9346 
1 8-8117 33- 38635 
1 8. 8117 93.3182 
1 8.81 17 3'3,3;233 
1 8. 8117 33.3415 



GRSTROPUDR SPP. 
ISOPODR SPP,  
MOLGULIDQE SP. 
GRRNDIDIERELLR 

EONNIEROIDES 

THYSRNOPTERR SP. 


1 8.8117 33.3532 

1 8.8117 33.3643 
1 0- 8117 33.3766 

1 QI. 8117 33.3883 
1 8.81 17 188.8881L7 

J 



I= 

OYSTER REEF FISSOCIFITED FRUNQ FROM STQTION OR?. 
.................................................... 
Taxonumic Categories Tota1 No. Percent of Cuniniu 1. 


R Sample Parameters O f  I n d i v .  Fill Counts Percertt
___-____-_-_--_-------------------------------------

CREPIDULR PLRNF)

ERRCHIDONTES EXUSTUS 

ODOSTOMIR IMPRESSQ 

EURYPQNDPEUS DEPRESSUS 

PHYLLODOCE CRSTRNER 

ANTHOZOR SPP. 

CRRSSOSTRER VIRGINIL'Fi 
PLRTYHELMINTHES SP. F) 
FRBRICIR SP.R 
XRNTHIDgE SPP, 
PBLYDORR WEESTERI 

CHIRONOMIDfX 

HYRLE SP.E=CF. PLUMOSR 
MELITR "CDMPLEX" 
PETROLISTHES FIRMRTUS 
OPISTHOSYLLIS SP. E 
RNRCHIS OEESA. OSTREICOLR 
CERITHIOPSIS GREEN1 
NERNTHES SUCCINER 
RNURIDA MRRTIMF)

NEMERTINR 

ELRSMOPUS LEVIS 
PLRTYHELMINTHES SP. Ec 
NED1OMASTUS 

CQLIFORNIENSIS 

SEILR RDAMSI 

TQNFIIS CRVOLINII 
CYMQDUSR COMPTR 
CRPRELLF)EDUILIERR 
PORCELLRNIDRE SPP. 
COROPHIUM RCHERUSICUM 
CDRDPHIUM LRCUSTRE 

STYELR PQRTITR 

OLIGOCHRETQ SPP. 

CRPITELLFI CRPITRTR 

PQRRCRPRELLQ TENUIS 

ISCHQDIUM RECURVUM 

EXOGENE DISPRR 

MITRELLR LUNOTfi 

GOBIOSUMR ROEUSTUM 

PRRQCERCEIS CRUDFITR 

SIPUNCULR SPP. 

STREBLOSPIO EENEDICTI 

HYDROIDES DIANTHUS 

NUDIERRNCHIQ SPP. 

PFILREMON FLORIDRNUS 


HQRGERIR RRPFIX 

2388 22. 8352 

2418 18.4674 

1a53 8.8638 

1847 8.8228 

1838 7.3548 

676 E;. 1881 

522 4. L7@@@

4.=.8= 


LJ 3. 2'567 
342 2.62G7 

E38 2. 2222 

210 1 .6785 

132 1.4713 
187 1.4338 

185 1.417� 
174 1.3333 
172 1-3198 

156 1.1354 
136 1. @4E1 
136 1.8421 
113 8.8653 
63 8.5287 
66 8.5857 
65 8.4381 

47 8.3682 

33 8. 2523 

33 0.2'523 

31 8.2375 
2� 8. 1332 

Z8 8. 1533 

2lil 8.1533 
15 8. 1143 

13 8.8396 
12 8.832iyI
1-2 8.8'328 
18 0.8766 
0 a. 8�13 
7 8.853� 
7 8.8536 
6 Q. 8468 

6 41. @4�8 

6 8,8468 
6 8.8461L7 
5 	 8.8363 

J 8.a383 

4 a. 8387 


4 8.8307 


22-8352 

41. 3827 

4 3 . 3 7 ~  

57.3346 

65.34a7 

78.5287 

74.5287 I 

77.7854 

88.4861 

b2.6264 

84.2389 

a5.7mi 
07.2831 

6s. 6287 

63,9541Z.1 

31.272:8 

32, 4674 

33.54136 

34,5517 

35.4176 

35.3464 

36.4521 

36.35a2 

37.3183 
37.5622 
37.8161 
38. a536 

38.2523 

38.4861 
90.5534 
30.6743 
3a. 773'3 
98.8653 
38.9573 
33.8345 
33.8358 
33.1434 
33.2831 
33.2436 
33.235G 
33. 3418 

33.3878 

93.4253 

39,4636 

33.4343 


33,524'3 




.-. 

SRBELLRRIR VULGRRIS 

ERANIR CLRVRTFI 

TYPOSYLLIS CF.LUTER 

EHLERSIR CORNUTA 

STREBLOSOMR HRRThFINfiE 
EXCORRLLRNR TRICORNIS 
LEMEDS SMITH1 
CREPIDULR WUJLOSFI  
COROPHIUM SIMILE 
EERGHIQ 5P.R 
C'RPRELLR SPP. 
EUPLRNR GRRCILIS 
WJPHILOCHIDFIE SPP. 
COLOMFiSTIX HnLICHONDRIRE 

POLYDORR SPP. 

LEUCOTHOE CF.SPINICRRPR 

GRMMRRUS MUCRONkTUS 

RMRERNR TRILOERTR 

EOCCRRDIELLR HRMRTA 
EUNICIDQE SPP. 
STYLOCHUS SP. 
NEREIS PELRGICR 

GITRNOPSIS SPP. 

FSUTDLYTUS DENTRLIUS 

MYRIOCHELE OCULRTR 

POLYPLRCOPHORR SPP. 

GRRNDIDlERELLR 


EONNIEROIDES 

ODONTOSYLLIS ENOPLR 

SYLLIDRE SPP. 

HYDRRCRRINR SPP. 

BIVFILVIR SPP. 
CERITHIIDQE SPP. 
CIROLRNQ SP. 
CDPEPODQ SPP. 
ISOTOMIDRE SP. 
NOTBULAX PHAETRENIR 

OLIVELLA SPP. 

TRNRIDQCER SPP. 


3 8.BE38 33.5473 
3 8.82:38 33. 57u3-
3 8,8238 33.5333 
3 8.8238 33.6163
2 8.8153 33. 6322 
.-. r= 8.8153 33.6475 
.-

I5 8. 8 153 93. f3tjE.B 

c 8.8153 93.6782 /- 93.6935- .  8.8153 c r  
I= 

.
d 8.8153 33.7000
-

2 8.8153 33.7241 

2 8. a153 93.7335 
2 8.8153 3'3.7546
.-.
c 8.8153 33.77rzll 

5 

L 8.81 53 3'3.7654 

5 

L 8.8153 33.8886 

1 0.a877 33.6884 
1 8.8877 33.6161 
1 8.8877 33.8236 
1 a. 8877 33. a314 
1 8. m77 33.8331 
1 8. @el77 33.8467 
1 a. 8877 35. a544 
1 8.8@77 33.8621 
1 8,8877 3'3.6637 
1 8.8877 3'3.8774 

1 0.8877 33.0051 
1 0.8877 33.8327 
1 8.8877 33.3884 
1 8.8877. 33.3888 ' 

1 a. 8877 33. 3157 
1 8.8877 33. 3224 
1 8.8877 33.3318 
1 0.8877 33.3387 
1 8.8877 33.3464 
1 8.8877 33. 3548 
1 8.8877 33-3�17 
1 8.8677 33. %33 



3 

EURYPRNOPEUS DEPRESSUS 

POLYDORR WEESTERI 

PHYLLODOCE CQSTnNER 

MELITA "COMPLEX" 

FILDGRRNR IMPLEXA 

CREPIDULR PLRNR 
FQERlCIFi SP. Q 
CRRSSOSTREA VlRGINICA 
ODOSTOMIR IMPRESSR 
HYfiLE SP.B=CF. PLUMOSA 
PLATYHELMINTHES SP.R 
BRRCHIDONTES EXUSTUS 
OPISTHDSYLLIS SP. B 
CHIRONDMIDRE 

GITRNOPSIS SPP. 

ELFISMOPUS LEVIS 

CYMQDUSQ COMPTR 

NERNTHES SUCCINER 

XRNTHIDRE SPP. 

BRANXR CLRVRTR 

COROPHIUM RCHERUSICUM 

NEMERTINR 

PETROLISTHES QRMRTUS 

TYPOSYLLIS CF.LUTEA 

MITRELLA LUNRTA 

PLATYHELMINTHES SP.E 

RNTHOZOa SPP. 

STREBLOSOMR HRRTMQNAE 

POLYDORR SOCIRLIS 

DIRSTOMR VRRIUM 

EHLERSXR CORNUTFl 

OLXGOCHRETA SPP, 

HEMIREGING MINUTR 

CRPITELLR CRPITQTFI 

COROPHIUM LRCUSTRE 

STREELOSPIO EENEDICTI 

HYDROIDES DIRNTHUS 

NRINERIS EICORNIS 

COPEPODR SPP. 

EOCCRRDIELLR HRMRTR 

CRPRELLR SPP. 

QNRCHIS 0EESA.OSTREICOLfi 

PRNOPEUS HERESTII 

ERICTHONIUS BRGSILIENSIS 

CERITHIOPSIS GREEN1 

EXOGENE DISPRR 

TRNRIS CQVOLINII 

COROPHIUM RCUTUM 

888 12.1838 

747 11.1227 

56 1 8.3932 

453 6.0344 

454 6.71588 

427 6.3588 

306 5.7475 

366 5.4437 

364 5.4133 

318 4.6156 

186 E. 7393 

187 2.7044 

177 2.6355 

167 E. 4866, 

107 1.5322 

36 1.4234 
34 1.3336, 

83 1.2353 
78 1.8423 
64 8.3523 

63 8,9381 
57 8.8487 
55 8. 8163 

54 8, 8841 

48 a. 5956 

P d3 8.3425 

22 8.3276 

21 8.3127 

16 8, 

13 6. 1936 

13 8.1336 

12 8. 1787 

1 1  8.1638 

18 8. 1483 

9 8.1348 

8 a. 1191 

7 8.1842 

7 	 8. 1842 

7 8.1842 

6 QI. 8833 

c

d 0. 8744 

4 8.8536 

4 la. 8536 

4 8.8536 

4 8. @536 
4 	 8.8536 

8.8447-s 8.8447 

13.1838 

24.2257 
32.5783 

39.41 33 

4E.  1733 

52. 5313 / 

sa. 2787 

63.7284 

63.1403 

73.7641 

76.5634 

73.3476 

81 9833 

84.4633 

06.1 x 3 1  
87.4326 
B B . 0 9 2 2  
38..1281 

31.1783 

92,1233 

33. a613 
33.9181 
34.7238 
35.5331 

96.1286 

96.471 1 

96.7307 

37.1114 

37.3496 

37.5432 
97,7367 

37.3154 

9808792 

38. zeal 
38,3621 
3a.4aiz 
58. 5855 

38.6837 

38. 733'3 
36.9833 
38.3577 
33.6173 

33.87�6 

33.13�4 
33.13�@
33 -=*=.srer.LJ-IJ 

33.2882 
33.3446 



s 

GRRNDIDIERELLR 

BONNIEROIDES 


STILIGER(ERCOLRN1R) SP. 

PRLGEhON FLORIDRNUS 

NUDIERGNCHIR SPP. 
SRBELLIDfiE SPP.  
EUNICIDAE SPP. 
RMPHILCiCHIDGE SPP. 
RUTOLYTUS DENTFILIUS 
STYELR PfiRTITA 
ISCHQDIUM RECURVUM 

PDDOCERUS SPP. 

HRRGERIR RCiPRX 

SCHISTOMERINGOS RUDULPHI 

CRPRELLR EQUILIERU 

STENOTHUE 5PP. 

SGBELLRRIR SPP. 

SREELLRRIR VULGRRIS 

CREPIDULR MRCULOSF)

POLYDORFI SPP. 

LEPIDAMETRIR COMMENSQLIS 

POLYCITORINAE 

PRNRNTHURR FORMOSR 
TUREONILLR SPP. 
RMRERNR TRILCiERTR 
CHONE RMERI CRNR 
INSECTR SPP, 

ISOTOMIDFIE SP. 

NOTQULRX PHRETRENIR 

LUMBRINERIS VERRILLI 

TEREEELLIDRE SPP. 

THYSRNOPTERA SP. 


3 8. a447 33.3835 
3 	 8.8447 39.4342- a. a447 33.4783-
3 8.8447 33.5235-. .c 8.8298 33.5533 

.-. r= 8.82'38 33.5831 /-
I= 
.. 8.a298 33.6123-. .
i= 8.0238 93. E1426 

'3 

L 8. 8236 93. �724 

1 a. lZll4-3 33. 6673 
1 8.8143 '3.3.7822 

1 a. a149 33.7171 
1 8.8143 133.7328 
1 a. 8143 39.7463 
1 8.8143 33.76ia 
1 8.8143 33.7767 
1 8.8143 93.7315 

1 8. 8143 33.8864 
1 8.8143 93.8213 
1 a. 8143 33.8362 
1 8. 8143 33.851 1 
1 B. 8143 33.8668 
1 8.a143 33.6883 
1 8.41149 39.8356 
1 8.8 143 33.9187 

1 Q1.8149 139.32!5E, 

1 8.8149 33.3484 
1 	 8.41143 33,9553 
1 8.81 43. 93,3782 
1 8.a143 '33.3a~i 
1 



COROPHIUM F)CHERUSICUM

PDLYDORR WEESTERI 

EURYPRNDPEUS DEPRESSUS 

NERNTHES SLKCINER 

ANURIDR MRRTIMQ 

TYPOSYLLIS CF.LUTEA 

GITFlNOPSIS SPP. 
MELITA "COMPLEX" 
EHLERSIO CORNUTR 
GRANDIDIEaELLR 

EONNIEROIDES 

CREPIDULQ PLRNR 

OLIGOCHRETU SPP. 

MRRPHYSO SFSNGUINEk 

FBERICIQ SP. FI 

ERACHIDONTES EXUSTUS 

PETROLISTHES RRMRTUS 

COPEPODF)SPFi. 

STREELDSPIO BENEDICTI 

EUNICIDRE SPP. 

HYRLE SP.E=CF.PLUMOSQ 

HRPLOSCDLOPLOS FOLIOSUS 

XFINTHIDQE SPP. 

SPIONIDQE SPP. 

ODOSTOMIQ IMPRESSR 

PRNOPEUS HERESTII 

CRPRELLR EQUILIERFI 

PHYLLODOCE CRSTFINEQ 

CRQSSOSTRER VIRGINICR 

COROPHIUM LOUISZRNUM 

TRNRlS CFlVOLINII 

PLRTYHELMINTHES SP.a 

NEMERTINR 

OPISTHOSYLLIS SP. E 

CHIRONOMIDUE 

PLRTYHELMINTHES SP.E 

ISCHRDIUM RECURVUM 

TYPOSYLLIS SPP, 

CRPITELLR CRP1TF)TF)

SPHREROSYLLIS LONGICRUDF)

EXOGENE DISPQR 

HRPLOSCOLOPLOS FRQGILIS 

MRERA CF. WILLIRMSI 

BRGULUS SPP. 

COROPHIUM SPP. 

EOCCRRDIELLQ HRMRTR 

HYDRRCRRINR SPP. 

ERTEQ CF. CRTHQRINENSIS 

-_33.1356 aa.126� 
17.9584 51.m770 
15.6384 ��. 7755 
6.2663 73.8418 

LL
3. 65.27 7�-�I545 
3.5248 6a.1�!93 
3.3298 63.5ia3 
2.3373 06.4556 
1. �371 aB. 1527 

1.1423 a3.2358 
8.3731 38.2742 
Q. 7832 '31.8574 
8- 7 1 m  31.7755 
8.6527 3.2- 4282 
8. 6527 33. ~ ~ 3 8 3  
8. 62@1 33.7818 a, 5222 34.2232 
8.4563 34. �8@2 
8.4563 35.1371 
8,331� 35.5287 
8,3530 35.8877 
8,3538 36. E467 
8,3264 36.5731 
8, 2337 36.8668 
a. 2611 37.1273 
yl. 2265 37.3564 
8,1358 37.5522 
8.1632 37.71 54 
8.1632 37. a786 
8.1632 3a.8418 
8,1385 38.1723 
8.1385 38.3829 
0.8373 38,4888 
a. 897'1 30.4387 
8. 8379 30.536& 
a. a373 38.6345 
8,0653 38.7538 
8. 8653 38.6251 
8.8653 38.6383 
@.til653 38,3555 
yl. 	 IL7653 33-82U3 
8.8653 93. a662 
8.8�53 33.1514 
8.8653 33. E l67 
8.83Z� 53.2433 
8.8326 33. faza 
8. 8326 33.314� 



CYMODOCE FQXONI 1 8.8326 33.3473 
PBRRCERCEIS CGUDQTfl 1 8.8326 33.3733 
MEDIOMQSTUS 

CRLIFURNIENSIS 1 8.8326 33.412'5 
SBEELLQRIF)VULG9RIS 
ELCiSMOPUS LEVIS 

1 
1 

8.8326 
8.833E, 

33.4452 
33.4778 

SPHREROSYLLIS TRYLORI 1 0.8326 33.5184 
HRRGERIR RRPFIX 1 8.8326 33.5451 
SCOLOPLOS TEXRNF)
CWDNE CiMERICfiNk 

1 
1 

8.83& 
8.IL7336 

33.5757 
33.6064 

CRRIDER ZOEF)
PRLREMON FLORIDGNUS 

1 
1 

8.$3326 
8.83213 

33.6418 
39.6736 

LUMERINERIS VERRILLI 1 8.@3E6 33.7863 
MITRELLF) LUNFITR 
COROPHIUM LRCUSTRE 

1 
1 

8.8326 
0.8326 33.7715 

33.7383 

STENOTHOE CF.GBLLENSIS 1 8.8326 33.8842 
ERICTHONIUSSPP. 1 8.8326 33.8368 
ERICTHONIUS BRRSILIENSIS 1 0. e326 33.a63"~ 
STYLOCHUS SP. 1 0.8326 33-3821 
CRUSTRCER SPP. 1 8.413% 33.3347 
CYCLRSPIS SP. R 1 G3.8326 33.3674 

i 




POLYDORR WEESTERI 

EURYPRNOPEUS DEPRESSUS 

COROPHIUM QCHERUSICUM 

QNURIDR MRRTIMR 

NERNTHES SUCCINER 

MELITR "CQMPLEX" 

BRACHIDONTES EXUSTUS 
EHLERSIA CORNUTA 
CREPIDULR PLRNQ 
TYPOSYLLIS CF.LUTER 

OLIGOCHFIETR SPP. 

ARICIDEA PHZLBINRE 

XRNTHIDRE SPP. 

MRRPHYSFI SFINGUINER 

CRRSSOSTRER VIRGINICR 

PETROLISTHES QRMQTUS 

PLATYHELMINTHES SP.R 
ODOSTOMIR IMPRESSR 
GRRNDIDIERELLQ 

BONNIEROIDES 

STREELOSPIO BENEDICTI 

PHYLLODOCE CRSTRNER 

EUNICIDRE SPP. 

Ht3PLOSCOLOPLOS FOLIOSUS 

FQERICIR SP.R 

HYRLE SP. E=CF. PLUMOSR 

BOCCQRDIELLR HGMRTQ 

COPEPODQ SPP. 

COROPHIUM SPP. 

CRPITELLR CRPITRTR 

CQPRELLR Ef2UILIERR 

COROPHIUM TUEERCULRTUM 

ERICTHONIUS SPP. 

HYDROIDES DIANTHUS 

CRRIDER ZOEQ 

CHIRONOMIISRE 

PLATYHELMINTHES SP.B 

OPISTHOSYLLIS SP. E 

SFIBELLRRIR VULGFIRIS 

LEMEOS SMITH1 

BGTER CF.CRTHRRINENSIS 

MEDIOMRSTUS 


CRLIFORNIENSIS 

SYLLIDRE SPP. 

GITRNOPSIS SPP. 

PODOCERUS SPP. 

ISOTOMIDFIE SP. 

HQRGERIR RQPRX 


Si. 3413 
13,5488 
8.4823 
8.4582 
5.1876 
4.6348 
3,5237 
3.8335 

e.  5775 
2. 3 165 
1.3382 
1.7232 
1.6213 

1.4823 
8.9462 
a. 8483 
8.7178 
8.7178 

8.554L 
8.4566 
8.4241 
8.3315 
8. 3583 

8.2336 

8.2618 
8.2284 
8.2284 
8-E284 
8.1358 
8.1651 
Qi. 1631 
a. 1385 
8. 8373 
8.8373 
8.8374 
8.8373 
8. 8373 
8. 8373 
8.8373 
8.8373 

@.a373 
8,8653 

8.8653 
8. 8653 
8. a653 
8.8653 

31.3413 
45.4012 
53.3641 
62.41 44 
67.682Cl 
72.4953 
76.0136 
73. 1131 
81.6366 
B4.8131 
86.8833 
87.7325 

83.3636 
38.76567 
31.7123 
32.5612 
3s. 273@ 
33.3367 

34.5514 
35.8882 
35,433 

35.8238 
36.1827 
36.4763 
36.7374 
36.3657 
37.1341 
37.4225 
37.6163 
97.7814 
37.3445 
38.8758 
38.1739 
38.2786 
38.3687 
36.4666 

3a.51544 
30. �623 
38.7682 
30.8581 

1 



OYSTER REEF MSOCIRTED FRUNR.FROM STFITION OR5. 
,-________--------------------------------------------------

Taxorrctrcri c C a t  egor1es Tota1 No. Percent o f  Cummu 1. 
it Sample Parameters O f  Indiv. R11 C o u n t s  Percent_____-------------------------------------------------

POLYDORR SPP. -3
L QI, 8653 33.3475 

THRRYX CF. -DORSOBRQNCHI~LIS 2 8.8653 33.4127 
BRRCHYURR SPP. 
STENOTHOE SPP. 1 

c.c 8.8653 
a. @32� 

33.4788 
r r3j.5106 

PEFICLINENES 
LONGICGUDRTUS 1 8.8326 33.5422 / 

CYCLASPIS SP. R 1 a. 8326 39.5753 
HYDRRCQRING SPP. 1 8.832� 33.6885 
PaNCrPEUS HERBSTII 1 a. 8 3 E �  33. 6411 
CDROPHIUM LRCUSTRE 1 8.8326 33.6737 
CERITHIOPSXS GREEN1 1 8.822‘6 93.7864 
SEILR RDRMSI 1 8.8326 33- 7338 
EXOGENE DISPRR 1 8.8326 93.7716 
ISOPODR SPP. 1 (d. 0326 3‘5. aa42 
LYSIGNOPSIS CF. RLEFl 1 a. @Sa3 33.. 8363 
NQINERIS LREVIGRTQ 1 QI. 8333 33,6635 
PRLAEMONIDQE SP. 1 8. a326 93.’3821 
PORCELLRNIDRE SPP. 1 8.8326 33.3347 
THYSRNOPTERQ SP. 1 8.8326 33.3674 
STYLDCHUS SP. 1 8.8326 188.8888 



OYSTER REEF RSSOCIRTED F W N O  FROM STRTION OR6._____________--___-----------------------------------------

Taxc-ncmic C a t  eqcjries Total No. Percent of Currtmul. 

8 Sample Par-arnet ers O f  I n d i v .  R11 Counts Percent - _______________---------------------------------------

POLYDORR WEESTERI 1700 32.8338 32.0330 
EURYPRNOPEUS DEPRESSUS . a a  15.7054 48.6353 
MELIT9 "COMPLEX" 431 0. E 8 6 3  56.3121 
HYRLE SP.E=CF. PLUMOSR 413 8.8561 64.'3663 
BRRCHIDONTES EXUSTCS 336 6.4308 71.) 4678 
PLGTYHELflINTHES SP. R 2'87 5.5102 76.3B5Z-
PETROLISTHES RHMRTUS 186 2. @sa1 82.1765 
CRRSSOSTREA VIHGINICR 8'3 1.71 12 03.6877 
NEQNTHES SUCCINEF)
XRNTHIDRE SPP. 

05 
05 

1.�343 
1.6343 

522@ 
87.1563 

COROPHIUM RCHERUSICUM 01 1,5574 80.7 137 
TYPOSYLLIS CF,LUTEfl 65 1.2438 03.3635 
FRERICIR SP.R 68 1.1536 31.1171 
OPlSTHOSYLLIS SP. B 53 1-8190 32. 1 x 1  
GITRNOPSIS SPP. 43 0.8266 32.4623 
�HL�RSIR CORNUTA 48 8.7631 33.7328 
ANURIDG MFSRTIMR 33 0.7433 34.4810 
CREPIDULR PLFINR 37 0.7114 35.1332 
OLIGOCHRETR SPP. 34 8.6537 35.8476 
NEMERTINFI 
RNTHOZOA SPP-

27 
26 

8.5131 
a. 4333 

36.3661 
36.8668 

CRPITELLR CRPITRTA I �  8.5876 37- 173� 
ISCHRDIUM RECURVUM 16 8.SQt7El 37.4013 
CHIRONOMIDRE 14 a. 2&32 37.7584 
ODOSTOMIR IMPRESSA 18 8.132'3 37.3427 
PRNOPEUS HERESTII 18 QI. 1323 38.1358 
STAEELOSPIO EENEDICTI llzl a. 1923. 38-3272 . 

PHYLLODOCE CASTRNEA 164 3.1522 0@. 1304 

PRLREMON FLORIDRNUS 

STREELOSOMR HRRTMFINFIE 

HYDROIDES DIRNTHUS 

CHTHRMRLUS FRAGILIS 

EOCCRRDIELLR HRMRTR 

EUNICIDAE SPP. 

MITRELLR LUNRTR 

LEPIDQMETRIR COMMENSALIS 

MEDIOMASTUS 


CRLIFORNIENSIS 
TYPOSYLLIS SPP. 
RRRCHNIDFI SP. 
COROPHIUM SPP.  
ELRSMOPUS LEVIS 
PORCELLRNIDFIE SPP. 
COPEPODR SPP. 
SCHISTOMERINGOS RUDOLPH1 
THRRYX CF. 

DORSOBRRNCHIRLIS 

ERRCHYURR SPP. 


8 8.1538 3&. 4011 
7 8.1346 38.6157 
5 li?. 836 1 90.71 18 
4 8.121763 90.7007 
4 8-87�3 3a.8656 
4-
3 8.8577 93. @0@Z 
5 8.8577 93.8573 

3- 8.0577 33.11 56 
3- 8.0577 93.1732 

d. 8763 30.342'5 

.5 0.8577 33.258'3 
5 
L 8. m a 5  33.2634 .-..= 8.m a 5  33.3678 
-5 
L a. 8385 33.3463 
-3
L 8.8385 33.3047 
.=. 8. la305 33.4332 
L 

-
'-eL 8. a385 
C.
c 8. a365 




OYSTER REEF RSSOCIRTED FRUNR FROd STRTION OR6. 
,-______----------------------------------------------------

Taxonorni c Categories T o t  a1 No. Percent of Cumniu 1. 
& Sarnpl e P a r - a m e t  et-s O f  Ind iv .  R11 Counts Percent- ______-------_---------------------------------------

CYMRDUSR COMPTR ,-d 8. m a 5  33.5386 
RNTHURIDRE SP. R 1 8.0132 33. 5578 
FICTEOCINR CRNRLICULRTR 1 8.8133 33.5778 
HYDRQCaRINR SPP. 1 8.8132 33.5362 
PERICLIMENES 

LONG ICRUDRTUS I 8.a132 33.6155 
CYCLRSPIS 53.R 1 8.8132 33. �347 
RLPHEUS QRMILLFITUS 1 8.8132 9’3.6533 / 

UPOGEBIR QFFINIS 1 a. ai?^ 33.6751 
SYLLIDFIE SPP.  1 8.8332 35.6924 
SPHREROSYLLIS LONGICRUDFI 1 8.813Z 39. 7116 
EFlTER CF. CaTHRRINENSIS 1 0. 8132 ‘33.7388 
CRECUM STRIGUSUM 1 8.8132 3’3.7588 
MENIPPE MERCENQRIR 1 8.81’32 33.7633 
ERICTHONIUS SPP. 1 8.8132 33.7885 
SIPUNCULR SPP, 1 8.a132 33.8677 
GOBIESOX STRUMOSUS 1 QI. 8132 33. 8278 
NUDIBRRNCHIR SPP. 1 8. 813Z 33.846Z 
STENOTHUE CF.GRLLENSIS 1 8.8132 33.8654 
PRRRCRPRELLR PUSILLR 1 a. 8192 33.8846 
STYLOCHUS SP. 1 8.0132 33.3833 
COROPHIIDRE SPP. 1 8.8132 33.3231 
LYSIRNRSSIDRE SP. 1 8.8132 33.3423 
POLYNOIDFIE SPP. 1 8.8132 33.36 15 
ERRNIFt CLRVFITR 
ODONTOSYLLIS ENOPLR 

1 
1 

8,8132 
8.81’32 188.8888 

33.3aaa 



3 

POLYDORR WEBSTERI 

EURYPQNOPEUS DEPRESSUS 

ERGCHIDONTES EXUSTUS 
FQERICIR SP. R 
PHYLLODOCE CRSTRNER 
CHIRONOMIDRE 
HYQLE SP.E=CF-PLUMOSR 

CRRSSOSTREfi VIRGINICF, 

PLRTYHELMINTHES SP.R 

NELITQ “COMPLEX” 

UDOSTOMIA IMPRESS6 

TRNFlIS CRVOLINII 

PETROLSSTHES RRMRTUS 
ANQCHIS OEESA.OSTREICBLA 
CREPIDULR PLANfi 
CRRIDER ZOEFI 
XRNTHIDQE SPP. 
NERNTHES SUCCINER 
OPISTHOSYLLIS SP. B 
NEMERTINR 
RNURIDR MRRTIMQ

CFIPRELLR PENRNTIS 

CRPITELLA CRPITRTR 

ISCHRDIUM RECURVUM 

PLRTYHELMINTHES SP.B 

COROPHIUM RCHERUSICUM 

EXOGENE DISPRR 

HYDROIDES DIRNTHUS 

ELRSMOPUS LEVIS 

MI TRELLR LUNQTR 
GITRNOPSIS SPP. 
TYPOSYLLIS CF.LUTER 
STREELOSPIO EENEDICTI 
CERITHIOPSIS GREEN1 
COROPHIUM LRCUSTRE 

COROPHIUM SPP. 

EHLERSIQ CORNUTA 

STREELOSOMQ HRRTMRNAE 

HRRGERIR RRPRX 
COPEPODQ SPP. 
TRNRIDQCER SPP, 

BOCCRRDIELLR HRMQTR

MEDIOMRSTUS 


CRLIFORNIENSIS 

OLIGOCHnETA SPP. 

PQLREMON FLORIDQNUS 

GOBIESOX STRUMOSUS 

CYMQDUSA COMPTR 


1884 12.4458 13.4458 
1@81 12.4163 25,8621 
728 3,8388 34.8’321 
708 8.6827 43.5748 
513 6,3622 43.338 
479 5.9415 55.8734 / 

488 5.8686 68.34W 
352 4,3662 65.312164 
358 4.5414 63.6477 
354 4.1429 73.738tS 
E08 3,5723 77.3623 
287 3.55133 68.3228 
132 E. 3815 83.3844 
134 
132 

1.6621 
1.6373 

04.3665 
86.6838 

131 1.6243 8a. 2287 
117 1.4513 83.6am 
115 1.4264 31.1864 
85 1.8543 32.1688 
�31 1.8847 C’3;. 1655 
67 8.8311 33.3365 
53 8.6574 34.6533 
51 8.6326 95-2865 
42 8.5210 95.8875 
38 8.3721 96.1796 
23 8.3537 36.5333 
20 0.3473 96.8866 
E7 8.3343 37.2215 
27 
27 

8.3343 
0.3343 

37.5564 
37.8313 

24 8.2377 38.ia38 
1 8  2233 38.4123 
18 8,2233 38. 6 3 5 ~  
17 8.2189 30,84�4 

18 U. 1248 38.3785 
3 8.1116 33. 8621 
8 0.0332 33,1813 
5 8. 8�2‘0 33.2434 

4 8.Q43� 33. E330 
4 8.e496 33.3426 

4 8.8436 33.3322 

4 0.8436 33.4418 


4 8.0436 33.4914 
s 8.Iz72 33.5287 
-. 8.8372 33.5653
-s 8.Q372 33.6031 
Cj
L a. 8248 33.6273 



RRFICHNIDR SP. 

ODDNTOSYLLIS ENOPLR 

HYDRRCRRINQ SPP. 

STYLOCHUS SP. 

PFINOPEUS HERESTII 

ERICTHONIUS ERRSILIENSIS 

SPHREROSYLLIS LONGICRUDFI 

GFiMMRRUS MUCRONQTUS 

STENOTHOE SPP. 

PQRRCERCEIS CRUDRTA 

LEPIDRMETRIR COMMENShLIS 

SElLR RDQMSI 

OPSQNUS EETQ 

SCHISTOMERINGOS RUDOLPH1 

GOEIOSOMR ROEUSTUM 

POLYDORR SPP. 

NUDXERANCHIR SPP. 

SYLLIDRE SPP. 

GFIMMQRIDQE SPP. 

GRMMQRIDFIE SP. E 

PODOCERIDQE SP. 

CYCLRSPIS SP. R 


8.8248 33.6527 
8,8248 33,6775 
aa24a 33.7823 
8-8248 33,7271 
8. 8248 33.7513 
8.8248 33, 7767 
8. a24a 33.8815 
a. 8124 33. a133 

/ 

8.8124 33.8263 
8.812'4 33.6357 
li?. 8124 39.6512 
8.8124 33.86536 

8.8124 33.8768 

8.81E4 33,8884 

8.8124 33.3888 

8.8124 33.3132 

8.8124 33.325G 

d. a124 33,3388 

8.8124 33.3584 

8.8124 33,96213 

8.8124 39,3752 

8.8124 33.3876 

QUTOLYTUS DENTRLIUS 1 8.8124 188.8808 




d 

ODOSTOMIR IMPRESSQ 

POLYDORFI WEESTERI 

MELITR "COMPLEX" 

ISCHADIUM RECURVUM 

CRFISSOSTREFI VIRGINICR 

NEFINTHES SUCCINEk 

CREPIDULn PLRNA 

FRERICIR SP.R 

HYRLE SP.E=CF. PLUMOSFl 

XRNTHIDFIE SPP. 

GITRNOPSIS SPP. 

PHYLLODOCE CFISTQNER 

CHIRONOMIDRE 

ERFICHIDONTES EXUSTUS 

PETROLISTHES RRMRTUS 

COROPHIUM LOUISIRNUM 

PLRTYHELMINTHES SP.E 

STREELOSPIO BENEDICTI 

HRRGERIR RRPFlX 

RNTHOZ.OA SPP. 

EOCCRRDIELLR HFIMRTR 

TRNQIS CRVOLINII 

NEMERTINR 

CRPITELLR CRPITQTR 

CERITHIOPSIS GREEN1 

FINURIDR MRRTIMR 

OPlSTHOSYLLIS SP. E 

MITAELLR LUNRTQ 

COROPHIUM LRCUSTRE 

COROPHIUM KHERUSICUM 

PLATYHELMINTHES SP. FI 

NEREIDRE SPP, 

TRNQIDRCEG SPP. 

HYDRFICRRINQ SPP.  

DIRSTOMR WRIUM 

TYPOSYLLIS CF. LUTER 

CYMRDUSR COMPTR 

COROPHIUM TUEERCULRTUM 

MRRPHYSB SFINGUINER 

EXOGENE DSSPRR 

CUMELLR S P . E  

STYLOCHUS SP. 

GRMMRRUS MUCRONFlTUS 

EHLERSIFI CORNUTQ 

STENOTHOE SPP. 

CRPRELLR SPP. 

PRLQEMON FLORIDQNUS 

MELFIMPUS BIDENTRTUS 


1265 21 .) 4832 El.  4832 
363 16.3883 37.8636 
843 14.4412 52-3848 
504 3.3337- - 62.2385 

-. 

sea �. 5396 76.1634 
2'87 3.5218 73- 6384 
167 2.8486 az. 5310 
126 -2. 143-2 84.6743 
1 1 .=. 1.912\51 66.5734 
1 B-3 1. a541 88.4334 

9 1  1.3770 03. a i  12 
78 1.3266 31.1379 
55 a. 3355 32.8735 
53 8.9815 32.3758 
4-2 

L QI. 7144 33.6894 
41 8. 6974 34.3866 
41 8. 6374 35.8842 
38 8.6464 35.7386 
37 QI. 6234 36.35'33 
36 8.6123 36.37Z3 
24 8.4882 37.m a 5  
21 8.3572 37.7377 
21 8.3572 36,8343 
17 8.2832 38.3a41 

431 /.S A 1 2  �3. 5637 / 

1


17 a. 26'32 98.6732 
7 a, 1131 38.7323 
7 QI. 1131 36.31 14 
7 QI. 1131 93. QI384 
7 8.1131. 33.1435 
6 8.1821 33.2516 
E e. 1Q21 33.3536 
3 8.8518 33.4247-
5 8. 851@ 33.4557 
1 8.8518 33.58�7-
3 	 8.8518 33.5577-s 8.851@ 33.6@88 

5

L.-. 8.8348 '33,6426 

t 8. 8348 33.6768 

.-
d 8. 8348 33.71 88 

1 0.8178 33.7278 

1 8.8178 33.7443 
1 8.81716 33.7613 
1 8.8178 33.7783 
1 8,81741 33.7353 
I 8.817pI 33, a123 
1 a. 8 178 33.8233 
1 yl. 817@ 93.8463 



POTRMILLR RENIFORMIS 1 8.8178 33.8633 
PRNOPEUS HERESTII 1 8. a178 33. a883 
CREPIDULR MACULOSR 1 8.817cil 33.8373 
CHRSMODES SREURRRE 1 8. la178 93. 315lil 
QRRCHNIDR SP- 1 8.8178 33.332Ia 
RNRCHIS OBESA.ClSTREICOLR 1 8.8178 33.3436 
INSECTA SPP. 1 8.81 78 3'3.3G68 
ELRSMDPUS LEVIS 1 8. 8178 33.383121 
THYSRNOPTERQ SP. 1 YI. a178 188.@la@@ 

/ 



EURYPGNOPEUS DEPRESSUS 15. 3338 

MELITR "COMPLEX'* 27.0621 
POLYDORR WEESTERI 58.3851 

ODOSTOMIR IMPRESSR 48.531 1 
ERQCHIDONTES EXUSTUS 56.2147 
CRASSDST9ER VIRGINICA 63.7806 
NERNTHES SUCCINEFI �8. �441 
ISCHFIDIUM RECURVUM 72. 1751 
CHIRONOMIDRE 75.5337 
EOCCARDIELLR HRMQTR 78.7853 
STREELOSPIO EENEDICTI 81.4663 
HYQLE SP.E=CF. PLUMOSR 63.6723 
XRNTHIDFIE SPP. 65.5367 
COROPHIUM LRCUSTRE 07.3446 
FRERICIR SP. R 83.8368 
QNURIDR MRRTIMR 30.7318 
HARGERIFI RRPRX 32.4576 
OLIGOCHRETR SPP. 33.6723 
PLGTYHELMINTHES SP.E 34.6833 
COROPHIUM LOUISIRNUM 	 #-T3d. 6437 
PHYLLODOCE CRSTRNER 36.3842 

CRPITELLR CRPITRTR 37.8384 
GITRNOPSIS SPP. 37.7481 
HYDRRCRRINR SPP. 98.1873 
CREPIDULR PLRNR 38. 3838 

COROPHIUM RCHERUSICUM 36.6158 
PETROLISTHES RRMGTUS 38.8156 
TRNFIIS CRVOLINII 38.9548 
NEMERTINR 33.8368 

r cPOLYDORR SPP. 3j.2aTjQl
RNTHOZiJR SPP. 33. E655 
CFIPRELLR EQUILIERR 33- 3290 
OPISTHOSYLLIS SP. H 33.3785 
GFIMMRRIDRE SP. R 33.4358 
CQRIDEQ ZiJER 33.4315 
POLYDORR LIGNI 33.5488 
ARGULUS SPP. 	 r rj j . 5763
ELRSMOPUS LEVIS 33,6845
ORCHESTIR UHLERI 33,6326

HRPLOSCOLOPLOS FRRGILIS 33. �618 
HRLMYRAPSEUDES 

CF. CUERNENSIS 93. ~ a 3 3  
CRPRELLR SPP. 33.7175 

c rEXOGENE DISPRR 33.7450 
COROPHIUM SPP. 33.7748 
PRNOPEUS HERESTII 33.8823 

SESGRMQ CINEREUM 33. 83@5
CYCLRSPIS SP,R 33.6586 



RRRCHNIDR SP. 1 8. 8282 33.6678 
ERRCHYURR SPP. 1 8.@28Z 33.3153 
GFIMMRRUS MUCRDNRTUS 1 8. a282 33.3435 
GEUKENSIR 

D E M I S S Q . G H f i N O S I S S I M Q  1 a. 8282 33.3719 
CIRHDPHO2US CF. FURCATUS 1 a. 82:8Z 100.1L7YllL71c7 



Oyster  Reef Assoc ia ted  Fauna Taxa n o t  cnunieratetl. Presence (+) i s  
ind ica t ed  f o r  each o y s t e r  s t a t i o n .  

STATION 
1 2 3 4 5 6 7 8 9 

Pori  f e r a  spp .  + + 
Lissodendoryx i s o d i c t y a l i s  + 
Cliona spp. + + + t 

Nematoda s p p .  + + + + + + + + + 
Chthamalus f r a g i l i s  + + + + + + 
Bal anus amphi tri te  + + t 

Balanus eburneus + + + + + + + 
Balanus improvisus + + + + + -t + + + 
Balanus venustus + 
Semibalanus ba lanoides  + 
Polyc i to r inae  sp. + + + 

lo 




- 0  
- N  

0 . 1 -
- - - a. . .  

(D 

h 

- ............... 



.n ., c. 
e., u. r,. . .  

C , Y . U .  .-.,.
I.. . I ,  ‘I, “, .,. . . . .  

m e- m ” *. ID ., OI-J ................... . . . . . . .  
- -. . 

N 0 . I  .” UI r. 0) m 

... M .. 
“! -I. *’. ‘Y 

.” -* o* “I .-. 0 r. d 
n IW .- ...... .: -:. . . . . . . .  



........... 

Y) 

c 

........... .? h n, ,,,1 pJ"-"-, ," ............ P , I . . U . . , U  , , , I........... . . . . . .  

_ I  

-
0, 

(0 

h 


In 

L 


0 In 

l.I 
w 

n 


N 

I

' C  


1N 

u.-

W 

a,

L 


L / 
a,+ 
In 


0 


L1 

a,
w 

3 

a
--u 
W a J  

U 
ma3 

.e- .C 

- u  
- 0  

(l;m

W L m  
t - r o  

n 




APPENDIX VI 


THERMAL TOLERANCE INFORMATION FOR S I 0  


i 



Thermal Tolerance Information f o r  S I0  

Bay Anchovy 

I n  labora tory  experiments using embryos taken from Biscayne Bay (Rebel,  1973) 
a t o t a l  of 480 embryos were incubated a t  32 temperatures from 13.2OC t o  
35.8OC. Under experimental coonditions su rv iva l  seldom exceeded 50 percent .  
Highest su rv iva l  was a t  25.6 C ,  while 100 ge rcen t  m o r t a l i t y  w a s  seen  a t  

0temperatures of 15.1 C and lower, and a t  35.8 C. Survival  increased from 13 
t o  21°C, remained r e l a t i v e l y  constant  from 21 t o  3loC, and decl ined rap id ly  
from 31 t o  35OC. There were no s i g n i f i c a n t  . d i f f e rences  i n  su rv iva l  among 
temperature classes f rom 18.6 t o  32.5OC. 

Under na tu ra l  condi t ions ,  anchovies were taken i n  trawls i n  Copano and Aransas / 

Bays a t  a l l  t i m e s  of t h e  year i n  temperatures ranging from 8.1 t o  33.2OC, and 
i n  s a l i n i t i e s  from 2.3 t o  36.9 ppt (Gunter 194%). The spec ies  occurs wi th in  
Tampa Bay a t  temperatures between 10.8 and 32.5 C (Springer  & Woodburn 1960). 
I n  s t u d i e s  conducted i n  the area of a thermal discharge i n  Galveston Bay 
(Texas), bay anchovies were most abundant a t  temperatures between 24.5 and 
33OC wi th  reduced numbers up t o  37OC (Gallaway & Strawn 1974). Laboratory 
experiments i n d i c a t e  higher  temperature preferences a t  low s a l i n i t i e s  (4.0
4.5 pp t )  than a t  high s a l i n i t i e s  (27-29 pp t )  (Meldrim & G i f t  1971); Terpin e t  
a1 1977). A t  high s a l i n i t i e s  (27-29 ppt ) ,  the  accl imat ion temperature does 
not  s i g n i f i c a n t l y  a f f e c t  the preference temperature (Terpin e t  a1 1977). 
S a l i n i t y  apparent ly  does not a f f e c t  avoidance temperatures (Meldrim & G i f t  
1971; Meldr im e t  a1 1974; Terpin e t  a1 1977). Avoidance temperatures 
increased d i r e c t l y  i n  r e l a t i o n  t o  acclimation temperatures below 2OoC, but 
avoidance temperatures (30 t o  33OC) were unre la ted  t o  t h e i r  accl imat ion 
temperatures (20 t o  27OC) (Meldrim L G i f t  1971; Meldrim et  a1 1974; Terpin e t  
a1 1977). 

P ig f i sh  

G r i m e s  and Mountain (1971) conducted thermal s t u d i e s  a t  Crys ta l  River while 
two un i t s  were operat ing.  They found t h e  frequency of occurrence a t  thermally 
a f f ec t ed  and unaffected sampling loca t ions  not t o  vary s i g n i f i c a n t l y ,  nor 
were the re  any s t a t i s t i c a l l y  s i g n i f i c a n t  .dif ferences i n  growth of age 0 f i s h .  
Length frequency comparisons ind ica ted  no d i f f e rence  i n  age composition of 
t h e  f i s h  from a f fec t ed  and unaffected s t a t ions .  Rul i fson (1977) r epor t s  a 
d i r e c t  c o r r e l a t i o n  between t i m e  t o  impingement and temperature for young-of
the-year f i sh .  

P i n f i s h  

For larval and juven i l e  p i n f i s h  acclimated t o  1S0C, cr i t ical  thermal maxima 
are 31.OoC and 29.4OC (Hoes, Coston and H e t t l e r  1971). During thermal 
s t u d i e s  a t  Crys ta l  River, G r i m e s  and Mountain (1971) repor ted  no d i f f e rence  i n  
frequency of occurrence between thermally a f f ec t ed  and nonaffected a reas ,  
although age 0 f i s h  l e f t  thermally a f fec ted  areas wi th  the  approach of cooler  
temperatures a t  a later time than f i s h  a t  nonaffected areas. Length 
frequency comparisons revealed no di f fe rence  in age composition at  affected 
and nonaffected areas .  Rulifson (1977) r epor t s  d i r e c t  c o r r e l a t i o n  between 
time to impingement and temperature �or young-of-the-year f i s h .  Lethal 
temperatures a r e  reported by Cameron (1969) t o  be between 6 and 8OC, and 
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between 32 and 35OC. F ish  apparent ly  move to  deeper water as a defense 
aga ins t  temperature extremes (Cameron, 1969). 

S i l v e r  Perch 

G r i m e s  (1971) and G r i m e s  and Mountain (1971) have done thermal add i t ion  
s tud ie s  a t  Crystal  River. No s i g n i f i c a n t  d i f f e rences  i n  frequency of 
occurrence,  age composition, spawning t i m e ,  or growth of age 0 f i s h  were 
revealed between thermally a f f ec t ed  and unaffected a reas .  The authors  
(Grimes and Mountain, 1971) d id  note  t h a t  d i v e r s i t y  was h igher  i n  water a t  
a f f ec t ed  shallow water s t a t iona  except i n  suuaner. Also, f i s h  i n  general  
remained a t  shallow, thermally a f f ec t ed  areas a longer  period of t i m e  wi th  the  
approach of winter ( G r i m e s ,  1971). / 

The spec ies  i s  co l lec ted  a t  temperatures ranging from 7.5OC (Dahlberg 1972) t o  
34.OoC (Roessler 1970); however, cold k i l l s  have been reported a t  tempera
t u r e s  even wi th in  the  species' known to le rances  (Gunter & Hildebrand 1951; 
Gunter 1945; Springer & Woodburn 1960; Moore 1976). Laboratory observat ions 
i n d i c a t e  a c r i t i c a l  thermal maximum a t  temperatures g rea t e r  than 340C (Gi f t  & 
Westman 1971). 

Spotted Seatrout  

I n  Texas  waters ,  the  t r o u t  were taken a t  temperatures a s  low as 8.1 0C and a s  
high a s  34.9OC (Gunter 1945). Generally,  they escape cold waters by moving t o  
deeper a reas  (10-20 f e e t )  (Tabb 1958; Moody 1950). Mor ta l i ty  due t o  cold was 
observed when temperatures of t he  deeper waters of t h e  Indian and Banana River 
lagoons ( eas t  coas t  of F lo r ida )  had f a l l e n  from 65-70°F t o  45OF and remained 
there for about 1 2  hours (Tabb, 1966). Although they can recover r ap id ly  
a f t e r  being inmobilized by cold f o r  a sho r t  period, they a r e  apparent ly  always 
k i l l e d  when exposed t o  45'F f 8 r  24 hours (Tabb 1958). I n  North Carol ina 
waters temperatures of 53 t o  55 F were s u f f i c i e n t  t o  numb t h e  f i s h  (Hildebrand 
and Cable 1934). 

Spot 

Gunter (1945) reported spot  along the  Texas coast  i n  water from.8.1 t o  32OC 
and 2.0 to  36.7 ppt  s a l i n i t y .  Hartwell and Hoss (1979) conducted l abora to ry  
experiments on pos t l a rva l  and juven i l e  spot  he ld  a t  t h ree  acc l imat ion  
temperatures. For pos t l a rva l  spot, median l e t h a l  shock temperatures a t  
accl imat ion temperatures of 10, 15, and 2OoC were, respec t ive ly :  2 8  t o  29OC, 
30 t o  3 l o C ,  and 32 t o  33OC. Foro juven i l e s  s h e  median l e t h a l  shock tempera
t u r e s  were, s imi la r ly :  33 t o  34 C, 34 t o  36 C ,  and 35 t o  36OC ( H a r t w e l l  and 
Hoss 1979). C a r t  and Giesel (1975) a l s o  c i t e  spot  as one spec ie s  of f i s h  
having a marked diminution i n  numbers and biaoase i n  a thermally a f f ec t ed  
marshland nursery as compared t o  a s i m i l a r ,  unaffected area nearby (on t h e  
nor theas t  coast  of Flor ida) .  

Red Drum 

I n  Texas  red d r w  have been taken i n  w a t e r  ranging from 2 t o  33OC (Simnons and 
Breuer 1962 c i t e d  i n  Thei l ing  and Loyacano 19762. I n  labora tory  experiments,  
spawning ceased when temperatures dropped t o  20 C (Holt e t  a1 1981). Hatching 
and l a r v a l  su rv iva l  s t u d i e s  w e r e  done by Holt et  a1 (1981) a t  combinations of 
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t h ree  temperatures (20, 25 and 30°C) and four  s a l i n i t i e s  (IS, 20, 25 and 30 
ppi ) ;  t h e  bes t  condi t ions  f o r  ha tch ing  and 24 hour l a r v a l  s u r v i v a l  were a t  
25 C and 30 ppt ,  Poorest l a r v a l  su rv iva l  w a s  a t  3OoC and 15 ppt .  As a 
r eac t ion  t o  cold weather (and presumably hot weather) young red drm may move 
i n t o  deeper water (Pearson 1929; Oeburn et a1 1982). 

S t r iped  Mullet 

Moore (1974) s t a t e d  an upper c r i t i c a l  temperature i n  the  summer of about 37OC, 
although s t r i p e d  mul le t  could withstand temperatures above 4OoC f o r  s h o r t  
periods.  During sampling o f f  south  Texas, however, on ly  one ind iv idua l  w a s  
taken a t  temperatures above 31°C (Mooze 1974). In Hawaii p re juven i l e s  were 
found i n  water wi th  h igh  (34.0 t o  37.2 E), o f t e n  near le thal  (39.0 t o  42.5OC), 
temperatures (Major 1978). !owever, these  pre juveni les  seemed t o  p r e f e r  
temperatures of 30.0 t o  32.4 C, Juveni les  seemed t o  p r e f e r  temperatures 
around 29.OoC and remained seaward of t h e  t i d e  i n  more thermally s table  water 
(Major 1978 . 
Pink Shrimp 

Minimum temperature f o r  su rv iva l  of the  shrimp i s  f e l t  t o  b e  around 12'C 
(Eldred et a1 1961). They bury to  avoid extreme i n  cold (Eldred et alO1961; 
Williams 1960). They have been he ld  i n  a r e f r i g e r a t e d  t r u c k  a t  13.3 C f o r  
almost 12  hours wi th  l o w  mor t a l i t y  (Eldred e t  a1 1961). I n  southwest F lo r ida ,  
shrimp move out of t h e  shallows t o  deeper water during t h e  co ld  and move back 
i n  aga in  i f o i t  warms (Tabboet a1 1962). The minimum temperature for a c t i v i t y  
i s  about 15 C and below 10 C they are narcotized by the  co ld  ( W i l l i a m s  1955). 
Tabb et  a1 (1972) r epor t  m o r t a l i t y  a t  10°C %pori a 6-10 hour exposure, and a l l  
feeding  ceases  a t  temperatures below 18 C. Survival i s  b e t t e r  a t  l o w  
temperatures i f  s a l i n i t y  is moderate t o  high (Williams 1965). 

The h ighes t  temperature  a t  which shrimp were taken dur ing  Tampa Bay s t u d i e s  
w a s  35.5'C (Eldred et a1 1961). Thorhaug et  a1 (1972) repor t  l i m i t s  near 36
37OC for a l l  but a few of i t a  l i f e  s t a g e s ,  

New larvae have been found i n  temperatures as Low as 19.6OC (Jones et a1 
1964). Thermal to l e rance  Lab s t u d i e s  on the  e a r l y  life s t ages  of the p ink  
shrimp have been conducted and are reported i n  de t a i l  by Li fe  s t a g e  by 
Thorhaug e t  a1 (1972) and Thorhaug et a1 (1971). Br i e f ly ,  n e i t h e r  f i r s t  
protozoea, t h i r d  protozoea nor myeis survived above temperatures i n  t h e  range 
of 36.7 t o  37.8OC; naup l i i  had a very  abrupt l e t h a l  temperature (33-34OC) w i t h  
a change of only 1 o r  2OC o f t e n  s p e l l i n g  t h e  d i f f e rence  between 100 percent 
m o r t a l i t y  or 100 percent su rv iva l .  The y u p l i a r  stage metamorphosed t o  
protozoea only between 24-25OC and 30.5-31.5 C. La te r  s t a g e s  from protozoea 
t o  a d u l t  can s a f e t y  withstand temperatures of 33-35OC. Juveniles from Turkey 
Point had a l e t h a l  temperature of 37.9-39.6OC f o r  a 2-hour exposure, 
decreas ing  t o  36.0-37.9°C a f t e r  16.5 t o  24 hours, The lover thermal l i m i t  w a s  
t e n t a t i v e l y  set a t  12.8OC. 

Blue Crab 

S e n s i t i v i t y  of a d u l t  and j u v e n i l e  b lue  c rabs  t o  extremes in temperature is  
a f f e c t e d  by t h e  s a l i n i t y  of t h e  water. Generally,  the crabs  are less t o l e r a n t  
t o  extremes a t  L o w  (6.8 p p t )  and high (34 pp t )  s a l i n i t e s  (Tagatz 1969). 

/ 
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In l a b  s t u d i e s  on t he  megalopa s t a g e ,  Costlow and Bookhout (1969) t e s t e d  
combinations of s a l i n i t i e s  of 5 ,  10, 20, 30, 35, and 40 pgt with temperatures 
of 15, 20, 25 and 3OoC. S a l i n i t e s  of 5 ppt wi th  15 or 20 C and a s a l i n i t y  of 
10 ppt with 15OC d id  not allow completion of metamorphosis. I n  another s tudy  
Costlow and Bookhout (1959) r epor t  t h a t  i n  a l l  sa l ini t ies  t e s t e d  (15, 20.1, 
26.7, 31.1 ppt )  l a rvae  never developed beyond the  f i r s t  zoeal s t a g e  when 
maintained a t  200C. Sandoz and Rogers (1944) r epor t  t h a t  i n  l abora to ry  
s t u d i e s  eggs w e r e  hatched between 19OC and 29OC with no s i g n i f i c a n t  v a r i a t i o n  
i n  percentage hatched w i t h i n  t h i e  range. A t  14, 17, 30 and 31°C a l l  eggs 
f a i l e d  t o  hatch. Below 15'C and above 29OC f i r s t  zoeae became i n a c t i v e  and 
ceased feeding. A t  10°C c rabs  moved ve ry  l i t t l e  and p r a c t i c a l l y  ceased t o  eat 
(Churchill  1919). Favorable s a l i n i t y  and temperature f o r  ecdys is  through t h e  ' f i r s t  th ree  s t ages  were 21-28 ppt a n t  20 t o  29OC (Sandoz and Rogers 1944). No 
success fu l  ecdys is  occurred below 20 C. According t o  l a b  s t u d i e s  on m e  a l o  sJ Preported by Costlow (1967) su rv iva l  neve; exceeded 50 percent a t  15 C and 
ranged from 70-100 percent a t  20, 25 and 30 C over s a l in i t e s  of 20, 30, 35 and 
40 ppt .  The upper thermal to le rance  fo r  j u v e n i l e  blue c rabs  (100 percent 
m o r t a l i t y )  acclimated t o  2OoC appears t o  be between 37 and 38OC (Academy of 
Natural  Sciences 1970). Tagatz (1969) found t h e  48-hour median thermal 
to l e rance  l i m i t s  t o  be approximately 39OC f o r  junveni les  and adu l t s .  

Accounts from L e f f l e r  (1972) i n d i c a t e  t h a t  m o r t a l i t y  i s  d i r e c t l y  propor t iona l  
t o  temperature f o r  temperatures between 13 and 3 4 O C ,  as i s  m o r t a l i t y  a t  
ecdys is .  M o r t a l i t y  a t  ecdys is  is h igh ,  9.4 percent ,  a t  34OC. H e  f u r t h e r  
i n d i c a t e s  t h a t  crabs l i v i n g  at e leva ted  temperatures should be smal le r  when 
growth ceases than those  l i v i n g  a t  lower temperatures; however, by a c t i v e l y  
s e l e c t i n g  water temperature t h e  blue c rab  could extend i t s  growing season 
without decreas ing  s i z e  a t  matur i ty .  Making s p e c i f i c  r e fe rence  t o  Crys t a l  
River ,  L e f f l e r  (1972) notes t h a t  12 month growth would be poss ib l e  (assuming 
s u f f i c i e n t  food) r a t h e r  than the  normal 8 or 9 month growth period. By 
u t i l i z i n g  both t h e  thermally a f f ec t ed  and unaffected a reas  of t h e  es tuary ,  t h e  
j u v e n i l e  crabs could shor ten  the  t i m e  t o  matur i ty  while main ta in ing  maximal 
s i z e  and low mor ta l i t y .  Presumably, they would e n t e r  t h e  e f f l u e n t  area when 
temperatures dropped below 2OoC i n  t h e  f a l l ,  and leave t h e  area a s  i t  rose 
above 27OC i n  t h e  spring. 

Stone Crab 

Stone Crab larvae are i n t o l e r a n t  t o  sudden f l u c t u a t i o n s  i n  water temperature 
o r  s a l i n i t y  (Futch 1966); both temperature and s a l i n i t y  a f f e c t  l a r v a l  
s u r v i v a l  and development (Ong and Cost l o w  1970). 

Ong and C o s t l o w  (1970) have repor ted  on l abora to ry  development and m o r t a l i t y  
of l a rvae  a t  var ious  combinations of temperature (20, 25 and 30°C) and 
s a l i n i t y  (10, 20, 25, 30, 35, and 400ppt). A l l  l a rvae  i n  10 ppt s a l i n i t y  a t  
a l l  temperatures d ied .  Larvae a t  20 C and 20-40 ppt s a l i n i t y  developed on ly  
t o  t h e  megalopa stage.  Only a t  temperatures of 25 and 30 C and s a l i n i t i e s  of 
20-40 ppt d i d  l a r v a e  surv ive  t o  f i r s t  c r a b  s t age .  Optimum cond i t ions ,  
however, w e r e  believed t o  be a t  30°C a t  a s a l i n i t y  range of 30-35 ppt. 

Thorhaug e t  a1 (1971) have a l s o  s tud ied  i n  the  l abora to ry  the  e f f e c t  of 
temperature on s tone  crab eggs and larvae; s a l i n i t i e s  dur ing  t e s t i n g  averaged 
33.9 ppt -20 ppt.  L e t h a l  temperature l i m i t s  given here  are f o r  extended 
periods.  A more d e t a i l e d  breakdown by l eng th  of exposure, zoeal s t a g e ,  and 
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temperature i s  given by Thorhaug e t  a1 (1971). Af te r  40 hours ,  no hatchings 
of eggs was observed below 29.1°C and no eggs survived above 36.3OC. 
Apparently, they  were t o l e r a n t  of cold s ince  they  remained v i a b l e  a f t e r  
280 hours a t  12.6OC. Of t h e  l a r v a l  s t a g e s ,  t h e  megalops seems to be t h e  most 
s e n s i t i v e .  F i f t h  zoea he ld  between 16.7 and 30.5OC achieved megalops 
c h a r a c t e r i s t i c s .  Twenty-three hours above 30.5OC proved t o  be l e t h a l  t o  t h e  
megalops, though t h i s  m o r t a l i t y  could be due e i t h e r  to t he  high temperature 
d i r e c t l y ,  or  to i n h i b i t i o n  of f u r t h e r  metamorphosis. One hundred percent  of 
j w e n i l e s  survived dur ing  a 42 hour exposure t o  temperatures maintained 
between 12.6 and 37.OoC. Death occurred,  however, a t  38.OoC a f t e r  %hours .  
Mature s tone  crabs encountered lethal temperatures near 35 t o  37.5 C. I n  
o the r  labora tory  s tud ie s  (Thorhaug et a1 10972) the  upper temperature l i m i t  for 
megalops molting i n t o  juveni les  was 28.9 C for a 24 hour exposure. / 
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